Introduction
The mystery of immune disorders, when the immune system turns against the body's own tissues, commonly referred to as autoimmune disease (AD), is an unanswered question to a myriad of diseases recognized by immunologists and rheumatologists. These disorders include systemic lupus erythematosus (SLE), rheumatoid arthritis (RA). Multiple sclerosis (MS) and amyotrophic lateral sclerosis (ALS). To date no causes have been identified for any of these diseases. In addition treatment is addressed to symptomatology and empirically discovered therapies, largely based on steroids and immunosuppressive agents. However anecdotal evidence in a molecular study and two reports, points to a bacterial agent as a possible cause of these disorders and explores mechanisms of disease development. Further research in this vein could potentially lead to a breakthrough in identifying the cause of disorders and lead to more specific therapy.
The immune system is mediated by white blood cells and the most important in this discussion are lymphocytes specifically those known as T and B cells. These cells originate from the stem cells in the bone marrow. Their function is to recognize invading antigens including bacteria and eliminate them if they are encountered and recognized as different from self. In autoimmune disorders (AD) this process breaks down if these cells fail to differentiate and may attack normal body tissues, and thus begins to injure cells and organs.
Extensive studies have explored viral and other infectious agents as positive causative agents with limited success. The present hypothesis is based upon published reports, anecdotal cases, research, and the known functioning of the body's immune system. This information taken as incomplete information suggests that at least one autoimmune disorder SLE, may be caused or associated by the presence of an unusual bacterial agent, well studied in Veterinary Medicine of the genus Ehrlichia (EA). Other diseases classified as rheumatologic disorders may also be caused by these infectious agents. Research into the potential presence of this agent could answer previously unanswered questions about the cause and pathogenesis of these unexplained diseases [1] [2] [3] [4] .
Abstract
In a study of autoimmune disease (AD), a hemotropic bacterial agent, Ehrlichia/Anaplasma (EA) is suggested as associated or possibly etiologic. These bacteria are obligate intracellular parasites with demonstrated ability to disrupt transcription in the rapidly dividing bone marrow cell. Two papers have definitively placed this agent in systemic lupus erythematosus (SLE). Bacterial structures resembling endosomes have been shown to be present in bone marrow megakaryocytes when using phase contrast microscopy. Marrow cells construct lymphocytes using fragments of DNA of body tissue; 60% are self-reactive, but are eliminated before release to the circulation. EA have been shown to alter transcription of infected cells and alteration of DNA during transcription can explain many of the factors involved in AD. PCR of a Patient with demonstrated infection of 2% parasitized erythrocytes with EA, revealed a single gene of the major surface protein2 (MSP2), which aligned within 97% of the single gene from an animal EA, Anaplasma phagocytophillium transmitted to man by ticks. EA has limited antibiotic susceptibility, and is sensitive only to rifamycins, tetracyclines, and quinolones. Confirmation of the presence of EA in whole blood examined of patients with AD using the techniques reported here, especially molecular methods to find a bacterium which is very difficult to culture may enlarge the treatment, and research options available to immunologist-rheumatologists.
Hemotropic bacteria and the ehrlichia
The Ehrlichia/Anaplasma (EA) are hemotropic agents, an obscure group of bacteria which primarily infect both white and red blood cells, and their precursors, the cells of immunity, which protect the body against invaders, include bacteria. They EA are well known in veterinary medicine and one very well studied. EA, Ehrlichia canis, causes an aplastic anemia in dogs called tropical canine pancytopenia. Two recently described animal EA, A. phagocytophillum, and E. Chafeensis are agents transmitted to humans from the bite of an infected tick [5] .
EA are interesting organisms due to their obligate intracellular parasitism, tropism for cells of the immune system, and difficulty in culture. But more important to identify the potential Link to immune disease is that EA have an unusual ability to alter cellular transcription during cell division. This occurs in bone marrow including the stem cells or any other marrow precursors at a site of intense cell division [6] . Infection of stem or other cells does not cause death of the infected cells, but may cause alterations in subsequent cellular function because of altered DNA. This unique characteristic suggests and may explain the multiple alterations in cell functioning in AD. The EA are bacteria, and they are sensitive only to a few antibiotics: rifamycins (RFM) tetracyclines (TC) and quinolones (QN). Empiric use of Minocycline, a tetracycline antibiotic, is used for rheumatoid arthritis (RA). In RA, RFM when given for diagnosed infectious agents, regularly results in remission of RA, and a quinolone is used for treatment of cutaneous discoid lupus.
Mechanisms of immune function and alteration of cellular function
Lymphocytes are formed using fragments of DNA in the bone marrow. Wardemann et al. and other researchers have found that up to 60% of the lymphocytes produced in the marrow are sell reactive (SR) but are eliminated before release into the bloodstream by mechanisms within the marrow [7, 8] . However, if the cells have altered DNA, altered because of previous infection with EA and resultant changes of DNA, or are the descendants of cells after previous infection with EA, they may not respond to those normal marrow mechanisms. Such cells may be released into the circulation. The white cells of patients with AD have been shown to have cellular alteration of unknown cause; these alterations may prevent some or all of the programmed function of immune cells such as maturation, function, and cell death. Since the basic pathology of AD, in this construction of pathogenesis is really remote from the site of cellular or antibody injury, it may be difficult to determine the cause of the disease. If precursors of the cells have altered DNA because of previous infection with EA, and therefore do not respond to marrow mechanisms, such cells may find a way into the circulation. The cells of immunity, which came from the stem cells or other infected precursors, may have alterations in DNA because of previous or current infection with EA [9] . The change in DNA may alter their behavior in their programmed mission to defend against invaders. 
Evidence for involvement of EA in various seemingly unrelated disease states
A report published in 2011 in the Journal of Medical Hypotheses presents an in-depth discussion of the concepts described above [10] . The paper sets forth the indirect evidence that supports the presence of EA in the marrow in patients, and with other unpublished data collected by the author suggests that the intracellular inclusions of EA occur in the marrow as observed by the use of phase contrast examination of the spreadout cells of a megakaryocyte, and defined with the special phase contrast microscopic effects. EA can also be found microscopically in erythrocytes. This could help to explain epidemiology and transmission of this organism and subsequent disease. Since red blood cells can be transmitted in semen, transmission may be occurring silently. Red cells are also known to be transmitted in parturition by studies of Rh factor epidemiology. The biology of the EA upon infection suggests the occurrence of almost universal latency in development of disease states.
The paper includes a 90+ amino acid sequences within 97% of the major surface protein MSP2) of the rodent derived EA found in human infection and identified in white cells examined from patients recovering from infection after tick bite. The presence of the published sequences of the MSP2 gene of the presumed EA, if molecular studies confirm these findings, and if Statistical demonstration succeeds, this could be considered confirmation of the hypothesis that EA infection causes a disruption of DNA, stem and other cells leading to otherwise physiologically eliminated self-reactive cells to be released into the body circulation rather than be eliminated. These compromised cells could cause a variety of autoimmune disorders [9] .
Unusual laboratory methods
Our investigations suggest that using accepted primers and probes for EA by PCR would likely fail to find the DNA of EA in suspected human specimens. This is a complicated matter and requires many variations of the mechanism used in molecular identification of bacterial DNA (rRNA). The author discovered this problem in attempting PCR on blood from a patient with suspected infection by the EA, was found in 2% of erythrocytes secondary to previous splenectomy. The spleen normally removes damaged or infected erythrocytes. Published primers for EA did not polymerize the organism. Fortunately, a proprietary primer did polymerize a single gene within 97% alignment of the animal gene of Anaplasma phagocytophillium [11] .
Other investigations trying to find the evidence of EA in various syndromes such as those mentioned are illustrated in the published papers in the bibliography below. The techniques used in these various studies are not regularly used by investigators today. The use of phase contrast microscopy is almost a forgotten aspect of microbiology. Careful microscopy of Wright stained blood specimens, are very frequently filled with stain precipitate, when it occurs over erythrocytes and looks like an organism. Filtration of stain with a 0.2 micron filter eliminates stain precipitate. When one can count the number of infected erythrocytes by phase contrast microscopy, a percentage can be calculated. One splenectomized lupus patient studied in this manner had over 16% of erythrocytes parasitized. Electron microscopy of that blood specimen revealed an organism almost identical to an EA from a cow infected with Anaplasma marginale (AM) an EA. (Figures 1-3) Large species of EA have shown shared antigenic relationships and animals with known EA infection are a ready source of antibodies for fluorescent antibody use. A chronic infection with EA would cause deposition in glomeruli; this was reported in a study using antibody directed against the related EA which causes bovine Anaplasmosis The results of a study of the serum 22 lupus patients and 102 controls which were selected from random blood specimens from ill patients admitted to a public hospital in Chicago. Some of the controls may have had autoimmune disorders. The specimens were blinded before examination and use on specimens of bovine blood with 70% of the erythrocytes parasitized by A marginale an Erhlichial agent. This was an indirect FA study. The human specimens were serially diluted. The florescence was determined by fluorescence from antihuman conjugated goat serum [3] . This is the same cell from the same parent but seen under phase contrast optics. The two granules are different from the other granules because they have a clear area around them, which appears to represent presence in a vacuole. This is consistent with a vacuolar structure within the cell inside the born marrow. The structures show no sign of disintegration, and thus could be described as consistent with a bacterium within a vacuole, suggesting an endosome in a marrow cell. A subsequent study of a large blinded series of bone marrow specimens, with other randomly chosen marrow specimens without a diagnosis of lupus as controls, showed a statistically significant difference batten the lupus specimens and the controls (p= 0.5) [10] . (AM). That study also demonstrated that all of 22 patients with SLE had antibodies reacting to AM. (Figures 4A,4B,5A ,5B and 6)
Future Investigations
Information presented here while compelling, is not definitive proof of the presence or activity of the EA as either associated or etiologic in AD. To determine if there is really an association, carefully controlled studies of the conditions presented here to either confirm by statistical proof or establish that there is indeed no relationship. If repeated experiments demonstrate proof of some of these contentions, other avenues for research include antibiotic treatment, marrow replacement, and prophylactic strategies to prevent infection, and search for immunization that might establish a means of control of these disorders. Of note is the erythrocyte structure near the top of the slide image. This stain was with Giemsa. The optical image was not phase contrast. This represents the image of an occasionally seen in double intra-erythrocytic organism. The right structure on the double image appears to be empty, but similar to that seen with phase optics. The author has seen this phenomenon in two patients treated with a rifamycin antibiotic for their lupus. Both patients, one in the United States and the other treated by a colleague in Norway showed the same structures (without phase contrast optics) of empty vacuoles. Some of the putative bacteria seen with Giemsa in these patients treated with a rifamycin antibiotic, did not have an empty vacuole, but instead showed signs of disintegration of the vacuolar contents [11] .
